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w^'^m.} 0001 
mmmm 2003.04.01 

[H&l-SJ S^SS] A air hypocaust structure for cooling and lieating room 

[SSI ^^i^aAF <5i!g:j|2 

ei 1-2003-01 1898-3 

[CH£|oi3H] 9-1998-000612-3 
[SM^ae^SlSj 2003-020079-3 

4-1995-045536-1 

mx\l MmM2}^ HI9^2J ffgOII °i§^01 ^^01 Tillft&UCK 

SSI (ej) 

15 e 16,000 ^ 

[:>h6^M^S3 OS 0 

[5l^1t^^e^S3 5 !!• 41,000 m 

[^^ysi^ssi 0 3 0 ^ 

[th:»1IJ 57.000 s 

[S¥AH^3 1. fi^^AH- gA||Ai(£a)_ie 
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^-^^Slol 4V:aa2l- ^l;^l^o] nfl ^V7l 7l^^ ^^2]- ^7] 9] ^^^7} ^M-^^H 

:&fil 7l-^ol JL^I^lDl 71^ vfl^O.^^ x^. 71^.^ 7|.ol^^|.^ 71-olS^^ 

O.S. «fl^l*>c«^ ^1-* -i-si-^m 7l^^ O.^ ^ $X^^ ^^^^ ^ 
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i 2^ ^ JL<^^^ 

£ 4^ bfe 71-o1:b7> 

11 : 12 : ^1^1^ 

13 : 71-^ 14 : 1-71 

15 : 7}o]^^{a,h) 16 : 

17 : -2--^ 18 : ^^-^ 

19 : ^^tJi\ 21 : ^1^]] 
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nl-S} ^7lSl AJ^^ o..£^-£S. ^7l^#ol1 ^tb ^<^lcl-. 

<i5> ^7l-§-o.s ^l-§-^:a w>^-<=Hl °ll^*l-Ji n h11^<^1 

<16> ^^7\^ all^ofl .^71 ^^fl^i^ >a-7l tifl^oll -^^^^ 

^'^IS^ all^c,l 51^ ^<^1 ^i-^lTluj- ^^£1<H ¥t^7> ^ 71- o;^ji till 

^ ^<^1^ hM«^1 ^"a-^^l ^^tb €-aelH» tiMsr>o^ ^^^^1-£.S 

JL#^j<>l <iJL#>^j# ^c>l7l ^eflAi^ ^^ei^^ «fl^^i.c^o>^>H.^ si\ 

'^-'='11 Bfl^^ ^^'^] ^^51- 4^ ^-2-0^ ^7151- A>^ ^^Jofl o)^ i-^^AH] 
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9\ ^S.7\ ^^d.^S. 3X^B.S^ 7l^Sl «J-«j=^ >«d^^-^S. «-§-*>7l 7fl>at!: 

AHofl >^:^3i)- ^^is. i:f^7fls1 7l^^ ^^^^>Ji ;^1:^1^<H1^ :z >a- ^^oi] 

^5^^)7> #7l» ^^IS. %^^^}c^ «-7l^ ^^^($)i^^gB)<^l 71^51 ^l-^(ilj^) 

^^jslJi ^^AS -2-^<H] o>efl ^^oil «l-^x:fl7> ^^^^ 7H:^^^ 
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^^a^)^ -^^(11)^ ^^(17)<^1 S^S]^ 7l-ol^^(15)^ H o\A ^^'Hl ^^cfl(19) 
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^ 7>^>^1-51<:H1 71^(13)^ ^Vw.(i6)sq. s.7l(i4)o^ ^^«-(18)7> ^^3£]al 7>o1:B 
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=L ^^^S. OJji, uf«J.ol 
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<38> 4^^(11)2)- ^l;^l:^(12)<il ^^3^1^ ^'^^ 2i:^^S. ^^^(11) 4711^ ^<^] z]- ^% 

(ID* ^ SZal >^^(11) ^-^l^ ^«i^ll(21)S i:'>^^ ^ n> 

<39> ^1-^(11)311- 7l^(l3)ol <U^]S. ^^^(11)^ ;^-l^oil A^(l7)7l- ^^^^ 

^(11)^ ^4- ^^(iD^f ^1^1^(12)* ^^^m 141, >a-^(ll)sl ;H^7> 

WtII ^\J1 ^-^(17)011 7>ol:B^(15b)ol ^7]^^ JL^^^. 
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<40> ^1-71 7>ol^:^(15b)^l <^>efl «J-^<^1 ^}JL :^]^]%il2)9] *7l(14)<Hl ^ 

^^(18)^ 7l-^(13)<^l ^^JS ^^^(16)1- 7}-olJE.^(i5b)o^ 

^^tfl(19)^ ^l^m(12)oll ^#^i=f. 

<4i> W(ll)^ ^1^1^(12)<^1 ^^S)^ ^a-^dl) 47flSl ^ofl z^- 

(11)^ ^ 9X^ '^^^ ^^(11) ^^]^ ^^;<ll(2i)s ^ 9X^ Mr^S. ^} 

^^^^ ^ 9X^. 

<42> >^7lS|- ^o] ^^(11)31)- ;^l:^m(12)ol :i^*V<:^ ^l-o] ^^^^^ 7]^^ 

<43> ^ zioyc]] S]^ ^. i^«J- ^3:^ Tiilol^7l6l]A^ 7]^ ^^S] H 

^ ^<i^ ^J-^lS. ^«:Al7l5l ^^2^0.^ ^ o;^^ ^ 

^n^o] n ^olo^ 7^ 7>^*>JI ^^<^] 7l^3f 7Vol^:^5l). ^7]9] 

^<yo^ ^A^Al ^^o] 7>a^-f5.S. t}^^ ^ ^Jl ^^itll7> ^ 

^S\E.S. al-§-ol ^^£1^ Jl2)-7> Sit}-. 
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l^i^^^ 11 

#<^1 ^#^s<Hl $i<H^i. 

47l]Sl ^ol <g^ol 7]-^^l.:£S. ^>i^£]j7 <a^^t}: 4711 ^^1 71-^ 

^Ve^^l ^^^slti^ zi ^^oim ^^7} ^^^^^ 71^4 ^^^is. ^^^sl^ 4711^ 1^ 

oi ^^oi 7>^§>Ji 4711 7>^;=^>5l'Hl <a^t!: ^^^slc^ n c].«.oll ^^^7> 

#7l7> <a^lS ^^^S)^ ^l^m<^l ^^51<H>H <^l^ol^m ^^-^S. 
21 

m^^^] 9X<^^^, ^^^<^^ ^a^th ^^^s. 7]^o] ^^1^1-^ ^^Hl 1}- 

##-¥-71- ^^^£1J1 ^:^S1 X^-^ofl^ ##^7> «J-*J=-^S. ^2^^ 

S. ^^7} ^^^^^ ^. ^7]^l-^2:. 
[^J^^J- 31 

^12*J-«^1 $i<H^i, 71 7]^3i\. 7]^ A>ol6il 7>ols. 
41 

^U^J-'^l ^^^i, ^^^^ ^i-?-<^l "^^t!" ^^^£l^ A^<^1 7H:^^(i5b)^ 

^ ^^<^1 ^^£lJl 7}o]^sQ:(i5h)^ S.^^^] 421- «J-^ol ^^'^ o.^ ^^^sl<H 7l^ 
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m^^^ ^14%H1 9X^^^, 7H:^^(15a,15b)^ <^>Efl ^^fl^ ^^^7} ^1 
^1^2). >a-7l 7H 15a, 15b) o] 
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